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Introduction to the Meeting

I
am very glad to be here as an old member of this community, thus having the chance of meeting once again with many colleagues and friends from all over the world. The recent constitution by SCAR of the EVOLANTA Programme followed a rather unusually long procedure. Its development from the very beginning started in 1989, when SCAR sponsored a first meeting of an ad hoc international committee composed mainly of marine biologists and geneticists. The meeting was hosted by the Department of Biology in the University of Padua (Italy). The purpose was to explore the opportunity to launch a research project on the genetics of Antarctic marine organisms and its evolutionary implications. While, at the time of that first meeting, a significant amount of biological information was available for some species, the data at hand were sparse. More genetic information was badly needed in order to provide assistance in resolving problems as diverse as stock delimitation in fisheries, the molecular basis of adaptation to very low temperatures and rates of evolutionary divergence in the special conditions found in the area, such as those caused by the Antarctic Convergence. The opportunity was discussed that the information gathered in these studies should, of course, be integrated with that gathered y oceanographers, ecologists, physiologists, and others.
At the time of the first Padua meeting a significant evolutionary approach had already been started in the late 70s of the last century, but mainly developed during the 80s thanks to the possibility offered to many scientists to participate in expeditions and cruises to Antarctica. Moreover, research progress in the same period concerned the introduction of molecular techniques in Biochemistry and Physiology, thus providing the background for an explosive multiplication of this kind of studies.
The first meeting at Padua was followed by two workshops otganized by the University of Curitiba (Brazil), by others in Padua and in Kent (UK) and by less formal reunions on the occasion of SCAR Biology Symposia.
The interest in the broader topic, Adaptive Evolution, to be dealt with at the present Workshop, developed quite late in the Antarctic environment, despite the fact that the process of evolution provides the central, unifying concept in Biology. Although important studies in the past had been conducted on the basis of taxonomical, palaeontological and physiological investigations, other studies utilizing new conceptual and methodological tools were started only about twenty years ago. They concerned primarily aspects of physiological and biochemical adaptation but no approach was yet available for elucidating adaptive mechanisms in terms of population genetics. Such limitations were imposed by the difficulty of finding animal or plant species which could be reared and crossed in the laboratory. Moreover, this possibility was reduced because the great majority of Antarctic species live in the sea, an environment whose inhabitants are, or at least were, poorly suited for crossbreeding experiments.
The introduction of new techniques, such as genetic analysis based on allozyme electrophoresis, made it possible to fill the gap. Opportunities of this kind were increased through the development and utilization of the modern techniques of molecular biology.
In the meeting starting today, a number of contributions are centred on classic topics, as, for instance, abundance, diversity and community patterns; number of species in the Antarctic shelf; aspects of comparative morphology; speciation and dispersal of Antarctic species, with a focus on adaptive radiation of Notothenioid fishes; strategies of behaviour. But the bulk consists of some research developments of biochemistry, physiology and genetics, where the approach is mainly molecular. Interesting developments concern topics such as immunoglobulin at the gene and protein levels; the evolution of haemoglobins; protein metabolism and proteomic networks in cold adaptation; adaptive evolution in Ciliates, globin gene loss; biochemical composition of membranes in marine bacteria; molecular cytognetics.
An interesting and very modern topic to be included concerns the genomic approach to Antarctic marine organisms. This is nowadays of fundamental importance for biomedical research and is being increasingly applied to biology in general. This new approach allows the rapid study of thousands of genes and in biological research the genomic approach will allow investigation of how DNA sequence confers function. Comparison of sequences in species at different evolutionary levels will permit the elucidation of the physiological role of 'conserved sequences'. Moreover, quantitative evaluation of proteins at the cellular level will lead to the development of modern proteomics.
The year 2003 marked the fiftieth anniversary of the discovery of DNA structure and function, a critical development for progress in the field of life sciences. Many contributions in our meeting reflect, also in our field, the fundamental role played by this discovery.
As a whole, studies on evolutionary adaptations in Antarctica have to be conducted not simply in terms of life sciences but in the framework of an interdisciplinary approach. Some years ago a great oceanographer, George Deacon, stressed the opportunity of carrying on in Antarctic marine transition areas research involving more than a single discipline. This should be rewarding since, for instance, the interplay between physics and biology might help to solve several problems of great scientific relevance.A number of ecological, physical, geological, climatological factors, to mention only a few, play a fundamental joint role in governing 'Adaptive Evolution' and leading to its more obvious consequence, Biodiversity. The studies of Evolution in Antarctica will offer us great opportunities for many years to come.
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